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Abstract
In recent times, increasing reports of exit site infections (ESI) in peritoneal dialysis (PD) patients related to environmentally 
acquired atypical organisms, such as nontuberculous mycobacterium (NTM), have been reported in the literature. Among 
these NTM, Mycobacterium abscessus (M. abscessus) is unique and is associated with high morbidity and treatment failure 
rates. The international society of PD guidelines suggests individualizing therapeutic options for NTM-related ESI. Moreo-
ver, the guidelines encourage simultaneous catheter removal and reinsertion (SCRR) in isolated ESI, not responding to 
antimicrobial therapy to avoid PD interruptions. Physicians should be aware of the limitations of such approaches as delay 
in appropriate PD catheter intervention can be fraught with complications in patients with M. abscessus ESI. We report an 
M. abscessus ESI in a PD patient who underwent SCRR in conjunction with targeted antimicrobial therapy, and developed 
M. abscessus peritonitis requiring PD catheter removal and conversion to hemodialysis. The patient also developed ESI at 
the new exit site long after the PD catheter was removed, requiring prolonged antimicrobial therapy. Our case, taken together 
with available published case reports, highlights the futility of the SCRR approach towards the M. abscessus ESI and makes 
the cases for early PD catheter removal in these patients.

Keywords  Exit site infections · Peritoneal dialysis · Mycobacterium abscessus · Nontuberculous mycobacteria · 
Simultaneous catheter removal and reinsertion

Introduction

Peritoneal dialysis (PD) technique failure is the second larg-
est cause of attrition on PD after death. Infections and cath-
eter malfunction comprise a vast majority of preventable PD 
technique failures [1, 2]. Avoiding transfer to hemodialysis 
during such complications is important as it is cost-effective 
and patient-centric but also, once on hemodialysis, most 
patients do not return to PD [2, 3]. Simultaneous catheter 
removal and reinsertion (SCRR) can allow patients to con-
tinue PD without interruption, with several reports showing 

successful outcomes for certain mechanical and infectious 
complications [4].

The current International Society for Peritoneal dialysis 
(ISPD) guidelines suggest removing PD catheter in isolated 
exit site infections/tunnel infections (ESI/TI) without peri-
tonitis that persist after 3 weeks of effective antimicrobial 
therapy [5]. They further recommend considering SCRR in 
these circumstances to minimize PD interruptions and alle-
viate the need for temporary hemodialysis. However, this 
approach may not be generalizable to all ESI/TI. Recog-
nizing conditions where such an approach is not feasible is 
important to avoid potential severe complications secondary 
to infection.

In recent times, increasing reports of ESI/TI related to 
environmentally acquired atypical organisms, such as non-
tuberculous mycobacterium (NTM), have been reported in 
the literature. The ISPD guidelines suggest individualizing 
therapies for such NTM ESI. We recently reported that sal-
vaging PD catheter with a conservative ’antimicrobial alone’ 
approach is futile in one such NTM, M. abscessus ESI. The 
patient had a recurrence of M. abscessus ESI after stopping 
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the antimicrobials necessitating removal of PD catheter 
[6]. We now report a case of M. abscessus ESI in whom 
we performed SCRR in an attempt to continue PD without 
interruption. Our patient developed secondary M. absces-
sus peritonitis shortly after the procedure and ESI at the 
new contralateral exit site, requiring prolonged antimicrobial 
therapy and permanent transfer to hemodialysis. The cur-
rent report aims to demonstrate that SCRR is not a feasible 
option in an otherwise uncomplicated M. abscessus ESI.

Case discussion

A 73-year-old man with a history of end-stage renal dis-
ease (ESRD) secondary to diabetes on PD for 5  years 
presented with granulating right-sided PD exit site over 
1 month (Fig. 1a, b). Since starting the PD, the patient had 
moderately controlled diabetes with HbA1c values rang-
ing between 7 and 9% and was on gentamycin based exit 
site care. The patient did not have any systemic symptoms, 
including abdominal pain, fever, or weight loss. Examination 
revealed stable hemodynamics without signs of peritonitis 
and an erythematous granulating, circumferential ulcer at the 
catheter exit site. No discharge, tenderness or erythema was 
noted on the tunnel site. PD fluid showed a white blood cell 
count (WBC) of 6/mm3, and cultures were negative for any 

growth. The exit site cultures yielded M. abscessus confirm-
ing isolated ESI.

Based on the strong patient preference to avoid hemo-
dialysis and the multi-disciplinary team’s opinions, a deci-
sion was taken to initiate the patient on an antimicrobial 
regimen guided by the sensitivity report (oral azithromycin 
and linezolid, and intraperitoneal amikacin and merope-
nem) and proceed with SCRR. Intraoperatively, there were 
no signs of tunnel infection during the original PD catheter 
removal, confirming isolated ESI. A new PD catheter was 
inserted on the contralateral side (left side) using the well-
described method of inserting a new catheter (clean step) 
before removal of the old catheter (dirty step) in patients 
with PD catheter infections [4]. Postoperatively, the patient 
was continued on dose-adjusted antimicrobials and high-
dose diuretic regimen with close monitoring for dialysis 
indications. Low-volume, supine PD was restarted 1 week 
after the SCRR procedure.

The patient developed abdominal pain with rebound ten-
derness 2 weeks after SCRR. PD fluid showed a WBC count 
of 680/mm3 with 45% neutrophils raising the suspicion for 
peritonitis. Urgent removal of PD catheter was arranged, and 
the patient was switched to hemodialysis. The peritoneal 
fluid cultures were positive for M. abscessus, and the patient 
was continued on the antimicrobial agents. The postopera-
tive course on the antimicrobial regimen was complicated 

Fig. 1   Exit site infection 
appearance across the timeline. 
a Initial exit site infection (right 
lower abdomen quadrant), b 
close up view, c exit site infec-
tion at the new PD catheter site 
(left upper abdomen quadrant), 
d wounds after completion of 
therapy
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with the development of new ulceration and serosanguinous 
discharge at the contralateral left-side PD site after 10 weeks 
(Fig. 1c). Though wound cultures at the new exit site did 
not yield any organism, M. abscessus ESI was suspected 
based on the prolonged wound healing. His hemoglobin A1c 
during the course of treatment varied from 7 to 8.5%. The 
patient completed 8 months of intravenous antimicrobials, 
amikacin, and meropenem. His oral medications, includ-
ing azithromycin and linezolid, were discontinued after 
11 months, 1 month beyond the full clinical resolution of 
the ESI (Fig. 1d). The complete timeline and course of the 
ESI infection and treatment are depicted in Fig. 2.

Discussion

Equivalent survivals with better patient-centered and health 
services outcomes have led to the desire for increasing the 
use of PD as a modality for renal replacement therapy in 
several countries, including the US [7]. Maintaining a high 
fraction of the ESRD population on PD will require address-
ing the high rates of PD technique failure [8]. SCRR allows 
for continuing PD not only in catheter-related mechanical 
PD complications but also in infectious complications, espe-
cially the isolated ESI/TI [4, 5]. While SCRR may be appro-
priate for the vast majority of ESI related to the conventional 
organisms, our report argues that ESI/TI related to atypical 
organisms such as M. abscessus should not be managed by 
this approach.

Prophylactic use of topical antimicrobial agents such as 
gentamicin and mupirocin has substantially reduced the 
incidence of ESI caused by conventional gram-positive and 
gram-negative organisms. However, several recent reports 
including our report, show that regular use of gentamycin 
is associated with an increased incidence of ESI related to 
certain environmental organisms commonly found in soil, 
and water, such as NTM, pseudomonas, or enterobacte-
riaceae [5, 9, 10]. NTM causing ESI typically belong to 
Runyon class IV, rapidly growing organisms consisting of 

M. fortuitum, M. chelonae, and M. abscessus [11]. While of 
the same class, these organisms have significantly different 
clinical behavior and response patterns to antimicrobials. M. 
fortuitum and M. chelonae exit site infections may be amena-
ble to conservative approaches with antibiotic therapy with 
or without surgical debridement [12, 13]. M. abscessus, on 
the contrary, is a virulent organism intrinsically resistant to 
many antimicrobials and can develop acquired resistance to 
many drugs. These characteristics render M. abscessus to be 
most pathogenic and extremely challenging to treat organism 
amongst the NTM, with treatment failures reported as high 
as 60–70% [12, 14, 15].

The treatment recommendations for M. abscessus PD 
catheter-related infections by professional organizations are 
not consistent. The Infectious Diseases Society of America 
(IDSA) guidelines recommend combination therapy of oral 
(clarithromycin or azithromycin) and parenteral (Amikacin, 
cefoxitin, or Imipenem) antimicrobials for 4–6 months and 
suggest removal of the foreign body [12]. The ISPD guide-
lines recommend removing PD catheters for NTM-related 
peritonitis but are vague for NTM-related ESI and advise 
for individualizing therapeutic options in ESI/TI [5, 16]. 
We analyzed isolated ESI/TI cases secondary to M. absces-
sus reported in the literature (Table 1), broadly categorizing 
them into three groups by the primary approach to cath-
eter management (antimicrobials alone, antimicrobials with 
removal of PD catheter and transitioning to HD, antimicrobi-
als with SCRR).

To date, we found that there are only seven reported M. 
abscessus ESI/TI cases that were managed without primary 
PD catheter removal (Table 1). Six cases were treated with 
antimicrobial therapy alone, whereas one patient deemed 
too sick for treatment died on palliative care. The outcomes 
in the six cases were heterogeneous but suboptimal. Four 
patients developed substantial complications, including pro-
longed wound healing, need for surgical deroofing, develop-
ment of secondary peritonitis, and either required permanent 
transfer to hemodialysis or died. To date, only two cases 
have been reported to have full resolution of M. abscessus 

Fig. 2   Timeline course of 
events. ESI exit site infection, 
D/C discontinued, HD hemodi-
alysis, PD peritoneal dialysis
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isolated ESI without interruption of PD though; one of these 
was treated for only 8 weeks of therapy, raising the concerns 
for skin colonization rather than an ESI in this report.

Similarly, we found a total of four case reports of M. 
abscessus ESI/TI, including our case that were managed 
by antimicrobials along with SCRR. We found that this 
approach failed in all reported cases, including the current 
one, with the development of varying complications such as 
chronic sinus formation, bacteremia, disseminated cutane-
ous infections, peritonitis, and ileus. All cases eventually 
required removal of the newly inserted PD catheter and per-
manent transfer to hemodialysis, with one reported death 
[17–19]. While prior reports had not initiated targeted anti-
microbials prior to the SCRR procedure, starting antimicro-
bials prior to the SCRR procedure did not prevent the spread 
of the infection to the peritoneum in our patient. Addition-
ally, prior reports have shown that M. abscessus ESI/TI can 
spread through the para-catheter route to cause peritonitis 
[20]. Together, these results suggest that while surgical 
interventions such as cuff shaving, deroofing, and SCRR 
may have promising outcomes in PD technique survival in 
otherwise uncomplicated ESI, these approaches appear inap-
propriate for M. abscessus ESI/TI [4, 5, 21].

Against these, we found a total of eight case reports with 
M. abscessus ESI/TI, where the initial approach involved 
prompt removal of the PD catheter and transition to hemo-
dialysis. Among these, one patient refused further treatment 
and chose palliative care. The remaining seven cases were 
able to successfully resolve M. abscessus ESI/TI without any 
residual complications. From the perspectives of PD failure, 
two were permanently transferred to hemodialysis whereas, 
five of the total eight patients eventually returned to PD, 
ranging 6 weeks–6 months after the ESI resolution. No dis-
seminated infections or additional mortality were reported 
in these patients.

Our report, in conjunction with the reported literature, 
highlights several important points. Isolated M. absces-
sus ESI/TI are challenging to treat and require prolonged 
antimicrobial therapy. It further indicates that a conserva-
tive (antimicrobial alone) and semi-conservative (SCRR) 
approach towards these ESI/TI may not be optimal, even 
when the infection is isolated or shows an early clinical 
response. Patients who underwent early catheter removal 
and temporary transition to hemodialysis with close follow-
up appeared to have a favorable course, with greater prob-
abilities for return to PD. Thus, caution should be exercised 
in generalizing the current ISPD ESI guidelines for atypical 
organisms like M. abscessus.

In conclusion, M. abscessus ESI/TI are associated with 
significant morbidity and mortality. We suggest consid-
erations for early PD catheter removal with transfer to 
hemodialysis, without simultaneous PD catheter insertion 
in addition to targeted antimicrobial therapy. Patients can 

be reinitiated on PD once clinical resolution is achieved. 
Considering the rising trends for the NTM ESI, we believe 
that these considerations should shape the future ISPD ESI 
guidelines.
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